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1 Introduction
SAND was born from the idea of allowing DASH-aware elements to communicate with a DASH client in an interoperable way, i.e. without reverting to proprietary interfaces. One of the main use cases for SAND was to enable communication between the MBMS client, which may operate an HTTP proxy server, and the DASH client to inform the client about alternative Representations and to favor Representations that are delivered over MBMS. 

TR 26.934 documents different approaches for communicating with the DASH client in section 6.13. However, it was pointed out that all of these approaches have some drawbacks that would make them less suitable to provide a generic interface to the DASH client. The work was since then delegated to MPEG. 

However, due to the relaxed timeline of the SAND work in MPEG, 3GPP may consider to move quickly to enable the use case of communication between MBMS Client and DASH client. In this contribution, we propose a solution for the SAND communication that is under consideration under the MPEG SAND Core Experiment and that can address our use cases without breaking forward compatibility to what MPEG will define on SAND.
2 Proposal
The communication between MBMS client and DASH client requires the definition of a SAND communication channel and of the SAND parameters/messages that are to be exchanged between the MBMS client and the DASH client. We discuss these 2 topics separately.

2.1 SAND Messages

The MBMS client receives a subset of the Representations over the broadcast channel and makes them available to the DASH client on request or through a cache. In order to guide the DASH client towards the most optimal operation point, we assume the following:
· Representations delivered over broadcast are to be favored whenever MBMS coverage is available as they reduce the network load and may even provide better quality of the content
· Broadcast channel is not reliable and may become available or unavailable randomly

· DASH client is unaware of the MBMS setup and may perform rate adaptation as it does when receiving content over a unicast channel.

Starting from these facts, we propose to introduce the following SAND messages for communication between MBMS client and DASH client:

· A particular Representation in an AdaptationSet is favored over all others of the same AdaptationSet. This is because the Representation is being delivered over MBMS and should be selected by the DASH client regardless of the decision of the rate adaptation algorithm.

· A particular Representation is temporarily unavailable. This may result from experiencing high noise in the MBMS channel or from moving out of the MBMS coverage area. The DASH client is then expected to select an alternative Representation that will be delivered over the unicast channel. When selecting a new Representation, the DASH client should restart its rate adaptation logic and make no assumptions on the available bitrate based on the consumption of the previous Representation.

· A particular Representation is available again. This may be caused by the UE returning to the MBMS coverage area or improvement in the reception signal quality. If the Representation was marked as favored Representation, the DASH client should consider switching to it. 

· Delay skew affecting the availability of segments of a particular Representation. This is typically the result of the different paths and processing operations that the segments of the Representation that is sent over MBMS undergo compared to the segments of Representations that are delivered over the unicast channel. This delay skew may be positive or negative and should be taken into account by the DASH client to avoid buffer underflows when switching between Representations and also to avoid 404 messages.
We propose that all messages should use a common XML-based syntax. The following is an XML definition of the aforementioned SAND messages:

Generic SAND Message
	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	SANDMessage
	
	
	
	Base type for all SAND messages

	@type 
	M
	xsd:string
	
	determines the type of the SAND message. A registry of SAND message types is to be maintained by MPEG or 3GPP.

	@id
	M
	xsd:int
	
	Identifier of the current SAND message

	@version
	O
	xsd:int
	
	Version number of the SAND message. The @id and @version numbers 

	@location
	M
	xsd:anyURI
	
	Provides the location of the current SAND message to enable fetching through an HTTP GET.

	@polling
	O
	xsd:duration
	
	When present, indicates when the client should poll for updates of the SAND message. If the duration is 0, the DASH client should maintain a connection to the server for long polls. If not present, the DASH client should not poll for updates.


Preference SAND Message
	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	PreferanceSAND
	
	
	
	

	PreferredRepresentation
	
	
	1..N
	Indicates preference for a particular Representation

	@periodId 
	O
	xsd:string
	
	determines the identifier of the Period to which this preference is applicable. If not present, then the preference applies to the current Period.

	@representationId
	M
	xsd:string
	
	Identifier of the Representation that is to be preferred.

	PreferredBaseURL
	
	
	1..N
	Indicates preference for a particular BaseURL.

	@BaseURL
	
	xsd:anyURI
	M
	Indicates the BaseURL that is preferred.


Representation Not Available SAND Message

	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	UnavailableSAND
	
	
	
	

	UnavailableRepresentation
	
	
	1..N
	Indicates that a particular Representation is not available

	@representationId
	M
	xsd:string
	
	Identifier of the Representation that is not available.

	@temporary
	O
	xsd:boolean
	
	Indicates if the unavailability is thought to be temporary or permanent

	UnavailableBaseURL
	
	
	1..N
	Indicates that media resources available through a particular BaseURL are not available anymore.

	@BaseURL
	M
	xsd:anyURI
	
	Indicates the base URL that is not available.

	@temporary
	O
	xsd:boolean
	
	Indicates if the unavailability is thought to be temporary or permanent


Representation Available SAND Message

	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	AvailableSAND
	
	
	
	

	AvailableRepresentation
	
	
	1..N
	Indicates that a particular Representation is available again.

	@representationId
	M
	xsd:string
	
	Identifier of the Representation that became available.

	UnavailableBaseURL
	
	
	1..N
	Indicates that a particular BaseURL can be used again.

	@BaseURL
	M
	xsd:anyURI
	
	Indicates the base URL that is became available again.


Delay Skew SAND Message

	Element or Attribute Name
	Use
	Type
	Cardinality
	Description

	DelaySkewSAND
	
	
	
	

	DelayIndication
	
	
	1..N
	Indicates the delay skew of a particular Representation compared to Presentation timeline.

	@representationId
	M
	xsd:string
	
	Identifier of the Representation that is expected to deviate from the Presentation timeline as described by the MPD.

	@delaySkew
	M
	xsd:duration
	
	Indicates the delay skew that is expected for the media segments of the referenced Representation compared to the declared segment availability.


2.2 Communication Channel 

The communication channel should be reusable by all SAND use cases and should not be limited to the case of communication between MBMS client and DASH client. 

We propose to introduce a new HTTP header field that indicates a notification that the element has SAND messages to send to the DASH client. Upon receiving an HTTP entity that contains the SAND header field in its entity head, the DASH client issues a GET or POST request to the indicated element to receive the SAND message or to provide the requested information from the DASH client to the requesting element.

We propose the following ABNF syntax for the header field:

SAND-header-field = “X-DASH-SAND” “:” element-address [“;” message-id]
element-address = absoluteURI | relativeURI

message-id   = [(“downlink” | “uplink”) “=”]1*8DIGIT

The SAND header field provides the URI to the SAND message that is to be fetched by the DASH client. It optionally provides the id of the SAND message that will be exchanged either in uplink or downlink direction. Uplink messages allow the element to request statistics SAND messages from the DASH client to be sent to the element using a POST request. 
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